Introduction
Up to as recently as 1942 there was difference of opinion as to the nature of the shadows in the lung fields in normal radiographs, some authors still considering them to be due to the bronchi. However, Lodge in 1946 stated emphatically 'that the linear shadows seen transversing the lung fields in normal radiographs are produced by the blood-filled arteries and veins of the lung'. Further he concluded that many of the lobar and segmental arteries, and main pulmonary veins could be identified in the normal plain chest radiograph.
Since that time the study of the pulmonary vasculature both in the normal and the abnormal has been greatly enhanced by pulmonary arteriography and there is a greater appreciation of the vascular changes in disease seen on the plain radiograph. Interpretation of the chest radiograph is now considerably dependent on the identification of vascular changes, especially in the absence of abnormal pulmonary shadows.
Normal anatomy of pulmonary vessels
Arteries
So that proficiency in the assessment of the vascular pattern can be achieved, the observer should be familiar with the normal anatomy of both the pulmonary arterial tree, and the pulmonary veins.
There are several normal variations described (Boyden, 1955; Jefferson, 1965 On the right side, the right pulmonary artery reaches the lung by passing in front of the right descending bronchus, between the upper and middle lobe bronchi. It gives off its largest branch (the truncus anterior) to the upper lobe, and then descends on the lateral aspect of the bronchus as the pars interlobaris until the middle lobe and apical segment of lower lobe arteries take origin. From this point the artery continues to descend as the pars basalis, on the lateral side of the bronchus, to the basal segments of the lower lobe (see Fig. 1 ).
The left pulmonary artery arches backwards over the left main bronchus, as the pars superior. It (Lavender & Doppman, 1962 (Elliott & Reid, 1965 (Fig. 2) (Fig. 4) . They then produce a mottled pattern in the perihilar regions. This may be so marked as to obscure the fact that the pulmonary vessels are smaller than normal.
Acquired generalized oligaemia is seen in pulmonary emphysema (Fig. 5) (Good, 1961) .
Similar appearances are seen in hypoplasia of a pulmonary artery (Belcher & Pattinson, 1957) (Reid et al., 1967) .
The observation in pulmonary embolism of oligaemia of the lung goes back to Westermark in 1938, and was much disputed for several years. In both acute and chronic pulmonary embolism the affected area, whether segment, lobe or entire lung may show oligaemia (Fleischner, 1962 In patients with Eisenmenger syndrome where there is reversal of left to right shunt, the largest hearts and the biggest proximal pulmonary arteries are seen in association with atrial septal defects (Rees & Jefferson, 1967) . The plain radiograph is often almost normal in ventricular septal defect with reversed shunt particularly in older children.
Pulmonary plethora may be acquired as the result of a septal defect, either following infarction of the septum or traumatic rupture. The onset of plethora is sudden and it may be difficult to distinguish from pulmonary congestion due to left heart failure in these usually very ill patients, but if there has been the sudden development of a loud systolic murmur the possibility of a septal defect should be considered.
In some cases of chronic bronchitis, Group 3 (syn. 'blue bloater', cor pulmonale), described by Scarrow In polycythaemia, not secondary to heart or respiratory disease, there is frequently an increase in the size of the small pulmonary vessels in the periphery of the lung. There may be a mottling in the mid and lower zones of the lungs present, due to a large number of small peripheral vessels seen end-on (Pitman, Steiner & Szur, 1961 There are two types of pulmonary arterio-venous fistula, both of which cause abnormally large vessels (Good, 1961) . The first type, the more common, is between a pulmonary artery and a pulmonary vein. The second type is rare, and is between the systemic circulation and the pulmonary vessels. The first, if severe enough, may produce cyanosis, as it causes a right to left shunt. The second is acyanotic as the blood flows from the oxygenated systemic circulation to the pulmonary circulation. There is usually a round or oval shadow in the periphery of the lung connected to the hilum by two large vessels. One of these is an artery and the other a vein, and usually their connections can be identified, if not on the plain radiograph, by tomography (Fig. 8) Unfortunately in correlating physiological studies with the degree of dilatation of the upper lobe veins, it is found that there is not a direct proportional relationship. The appearances are affected by the pulmonary artery pressure. As pulmonary hypertension progresses there is enlargement of the main pulmonary artery and its proximal branches with diminution of the peripheral vessels, which become narrower and more tortuous. These changes affect the lower lobes first, then become widespread (Goodwin et al., 1955) .
The combined effects of pulmonary venous hypertension and pulmonary arterial hypertension, are therefore to reduce the peripheral pulmonary blood flow so that the venous engorgement becomes less, thus explaining why some patients with severe mitral stenosis show only slight venous engorgement. Analysis of these changes on the plain radiograph, and correlation with physiological studies, shows that assessment attains a clinically valuable degree cf accuracy (Milne, 1963) .
Conclusion
Like observation of the hands, or of the mouth, in the physical examination of a patient, so the study of the vascular changes on the plain chest radiograph may provide the clinician with considerable information of both local and distant disease. The careful study of the vessels in the lungs may be rewarding in supplying both anatomical and physiological information. 
